Long-term research elucidates the spatial relationships
between imperiled bats & local fire management
practices in the wake of White-nose Syndrome

Luke E. Dodd, Eastern Kentucky University, luke.dodd@eku.edu

® 10000 = = Myotis
I nt rOd u Ctlo n M EthOds & — o «+ @&+ M. septentrionalis
. . S 1000 o=-=""""" T = -Q = V1. sodalis
* |nsectivorous bats are important predators; | = >
. Base Results E | .
studies suggest bats exert top-down pressure on : - .
0 5O A=Anab§t acoustic detectorfo'r bats A‘\ il E 100 -.. \‘Q
insect prey communities & the ecosystem M = Malaise trap for nocturnal insects /\ 2 2 :
. o L = Light trap for nocturnal insects A S L 0 - = >
services of bats total billions of dollars. Al survey points marked via GPS, /\\ : E o,
] ] then geo-referenced in ArcGIS A‘\M % . : : E
 White-nose Syndrome (WNS) is an emergent . N Acoustic ID of bats 4 - ,
: . IIL Burn Unit " A I (N T )
disease responsible for the deaths of millions of N b
bats across eastern North America. WNS has rsomes K B iy | |0 e e e e e o e T e 00
destabilized ecosystem community structure &
5 o . . . Border / Road
relaxed niche partitioning. L Total Insects L Lepidoptera
. . : : 4 Post-WNS 7 Post-WNS
* More than ever, effective management is needed Light-trapping 5 ] § ool ]
. surveys — 1000 =
for bat populations found across the fragmented E T S ol
. g I g
forestlands of eastern North America. S | ; S el
»{ ) D Unburned Burned ) ﬂ Unburned Burned
: Diptera o Pre-WNS e Coleoptera  gp . wis
% - B Post-WNS - @ Post-WNS
g 00 | g 200 |
ED 200 -;.En 2 T
IEL I E 100 | l I
White-Nose Syndrome Estimates % 100 L l T E
T of insect 5 l s 7
et g abundance . 2
B 2006.07 Unburned Burned Unburned Burned
I 2007-08
B 2008-09
B 2009-10
B 2010-11
—pile
[ | 2013-14 (] ® ®
[ 1201415
=i Derived Results & Implications
\ ) P Y O it s 220 * Bats resistant to WNS (i.e., low-frequency echolocators) opt for less-cluttered conditions. As such,
Avaible at htps:y-whienosesyndrome orgresauresimap. e D corridors are increasingly important as foraging habitats for bat communities at Mammoth Cave
National Park (and more generally for eastern North America).
. . ° . ° . ° ° °
Object“[es & * Habitat ‘quality’ can be measured various ways; our work suggests the spatial dispersion of prey items
across Mammoth Cave National Park does not necessarily correspond to the dispersion of nutrients
. ° ° ° . .
Study DES|gn across the landscape. Nutrition is a core concern for bats in the wake of WNS. Our work emphasizes
. . . the importance of assessing wildlife impacts beyond simple assessments of presence & abundance.
* We have elucidated the multi-trophic impacts

of WNS in a fire-managed landscape. 10 -

* Mammoth Cave National Park; WNS first
detected in January 2013. Coleoptera
0.5 -
Myotis
00 e A White_nose ......................
Mid freque : syndrome
o Diptera :
S Burned |:
historically
-0.5 - Lepidoptera
tr.‘i'.-'Dapie! Boop’é' :
%" National Forest Burned
recentlj/
r 45 Vo “Na NN N iAW 653 R A, T e T S ' _10 7 .
Burn Areas | . \_& ‘:‘&;* v '*'b : ' ” Low frequency
-2009 P ANR et S S e L 1.5 . | . . b ID_
VA" GV <) CAGOIRY o) . T SRR SN Kb P 1 0 1 2 6.9 7.2 7.7
. 2005 ol 2L R Biplot visualizing a distance-based redundancy analysis. . _ S _ .
— N7 2 N ORe Red text represents acoustic abundance of bats. Arrows & Map displaying the distribution of mean C:N ratios derived
R sy L black text represent constraining variables: fire presence & from Coleoptera, Diptera, Hymenoptera, & Lepidoptera
=R e e ‘Q“ L -\iv'. » G B A e S R “‘.» ‘ b ] . . . o . . _ .
W - Tansed e il coopdBiNOREESY o W e gt insect abundance. Ordination was significant (P < 0.05), captured during light-trapping surveys.
R T = L with CAP1 and CAP2 accounting for 87% of explainable

inertia in bat assemblage composition.

Thanks! Coauthors & Affiliations

 M.B. Dickinson, US Forest Service, Northern Research Station
 M.J. Lacki, Univ. of Kentucky, Dept. of Forestry
. * L.K. Rieske, Univ. of Kentucky, Dept. of Entomology
 Tech I tb ’ ’
cehnits sup?por Y  N.S. Skowronski, US Forest Service, Northern Research Station
C. Rose, J. Winters, & e S.C. Thomas, USNPS, Cumberland Piedmont Network
especially T. Culbertson! * R.S. Toomey, USNPS, Mammoth Cave National Park

 Funding from JFSP grants
10-1-06-1 & 14-1-05-22.

Shelby Fulton Rachael Griffitts |

M.S. Biology, Summer 2017 M.S. Biology, Fall 2016




